Dihydroartemisinin-Induced Apoptosis is Associated with Inhibition of Sarco/Endoplasmic Reticulum Calcium ATPase Activity in Colorectal Cancer.
Dihydroartemisinin (DHA) is a promising anti-cancer compound capable of inhibiting proliferation and inducing apoptosis of various cancer cells, including colorectal cancer. However, the molecular mechanisms have not been well understood. This study aimed to explore the underlying mechanism of DHA-induced apoptosis in HCT-116 cells. Cell counting kit-8 assay and flow cytometry analysis confirmed that DHA inhibited proliferation, arrested cell cycle at G0/G1 phase, and enhanced apoptosis in HCT-116 cells. Fluo-3/AM-stained flow cytometry assay revealed that the intracellular Ca(2+) concentration of HCT-116 cells was increased significantly after DHA treatment. Meanwhile, the activity of sarco/endoplasmic reticulum calcium ATPase (SERCA) was appeared to be reduced in a dose-dependent manner. We further detected the upregulated expression of CAAT/enhancer binding protein homologous protein (CHOP) in DHA-treated HCT-116 cells. Conversely, silencing CHOP resulted in a decrease of DHA-induced apoptosis. In addition, the expression of Bax in cytoplasm was elevated significantly along with the sharply decline of Bcl-2 expression in DHA-treated HCT-116 cells. Moreover, the distributions of Bid on mitochondria were increased, accompanied by the activation of caspase-3 in the presence of DHA. Overall, our data indicated that DHA triggered endoplasmic reticulum (ER) stress through inhibiting SERCA activity to release intracellular Ca(2+) from ER, the upregulated expression of CHOP activated mitochondrial apoptosis pathway to induce apoptosis of HCT-116 cells. Therefore, our findings provide a theoretical foundation for DHA as a potential candidate in treatment of colorectal cancer.